Lesson #33 11/28/06
Topic: Net force in two dimensions

(O] ECLIVESH (Afterthis classIWillibeiable o)

15 Examine Noermalforce and hsenve
different sittatensinvelVing nermal ferce:

2o SeIVe et fence pronlems invelvinginclined
planes:.

Project: Describe a situation where the Normal Force acting
on an object does not equal the Weight of the object.

Assignment: Transparency 4-4 due tomorrow



Exploring Normal Force

SNermalfenece N ISIafenece thal acts
PEIPERCICUIAIF IO e SUIHACE 1 CONtACt
Withran enject:

=sNoermal ferce IssNOIF the eppPeSIte: of:
Welgnt.

= Nermal ferce wWill'van/ depending en the
Situation el the ehject:



Normal Force Examples

[IFfpUShrenrar ke eekWIthiraerce el L OONFIFcanhelc
Fatrestagaistthennwall:

2. Findithe WeIgnt o the heok:
0, FiRdthe nermaliferce acting on the: NeeK:
G, Find the ferce olffriction acting 6n the keek:




Normal Force Examples

FpUSHirdeWRWAKGANItHR AN GrCE R OONIERI 2N KGN EK
airestenrataniesine heekiemalns atrests

2. What'IS the  ner erce aCling 6N the 90eK?
PWRAGIS the nermalierece acting en the e oK?




Normal Force Examples

NI pWaRaRWIthr N eree OIS IN ORI 2 KGO IR EK AtEST
eRraiakler ThEeeKIEmaAINS atest:

2. What'Is the net ferce acting on the NEeK?
PWRARIS the nermal ierce acting en the e oK?




Distribution Gompany.

Y eurandreNewinencdsthaverdecided ieropen arssmall
PUSIRESS calledNVeerDeliverineusimesswilliguanantee
e delvVerrany Rex ENEEN S ISTancrS 00N ESHeranY.
GcANGRNR thE IWIRFCIH area By thenextaay: Atyoeul
distrutien CERLER REXES Sliderdewn aamp REWEERITHE
delivenyareaanditne serting area. Indesigning the
distributien CeERter, Yourmust determine the angletnisiramp
shoeuldhavewith thernenzentalise that ar5 0010 heX lakes
5.0'SecoNnds teslide dewn the ramp Starting fremirest at
thetep: When therhex adives at the hetiem eiitthe ramp;
IS SpPeed shieuld net e tee large or the contents efithe eX
MIgAL Be damaged. You decide that thiS;Speead shoularioe
3m/s. Using the'latest technelegy, yeur ramp willhave a
Very Slippeny suiiace seyeu make the appreximation that
the frictional Torce Retween the ramp and the kex can e

neglected. “‘
W 5
S




Project

sEplACe a Caton a tiacks

=\\VRal NApPPENS e the catWwhen the plane
ISHRCIRED?

= Draw thecartrandinclined plane.
= Dravw allfeiithe fereces acling on the cart:
=Wy dees the cart accelerate?

= EXplain IR terms e ferces acting en the
cart.

= Assignment: Concept Devel 5-3 & 5-4-
due Tuesday



Iinclined Planes

ereEstanalyzethisipreniemVenilifmake amew
COENAINAate SysSteni:

= \Withrthe xiaxisipanallelfterthercontact suriace
= ARG they axiS PEMRERCICUI 2o the Contact SUlface

y




Iinclined Planes

SHE GRIYACICES ACH N IONRMAEN OCKIANENLS
Weightandithernermalierce:

i STHCE THESE WO TOICES MG cCancellout; the
pleckWillfaceelerate cdewn thelncline:

y




Iinclined Planes

S eNindE NERIGrCE acCtinG Gl thE BIOCK WE REEUO
SpPlIFeNCESHRIC RUEN X NN COMPORERLS:

= EISIcompletelyAntnen adirection:
=5 NEEUSIteIe splitintera =, andia =




Iinclined Planes

IERIGCKISIIGHACCEI EratingNEN AIECHIORISONER =0\
inereiore=, =iy

Ieloerce thatls causing the bleckiloraccelenatednthexdireclion
ISTEG

Iherefere Frsr=F

Nnew/

WX




Inclined Planes (Math)

RSO OESHEREF U ?

Can you tell me the acceleration of the cart?



Practice Problems

IS RARIS theraceeleratenieiarcanieling
dewn a planeinclined at S0y
y




wWhat is the normal force acting on a 2kq
cart rolling down a planeiinciined at 30,7
IS THETSAME S =
zi - Thersameas =
S, Iinesame as i
45 e 'Same as

0% 0% 0% 0%

(> > A G T

0 of 20




Practice Problems

Z2 AV arisSitienermaliereceracling enral 2kg
caltrelling aewnra planeinclined ans0y?
y




Practice Problems

Sy ANGCaISTAGCElealing dewnRraRNRcine ata
iate e 2misz Whatsithe angle ofithe
INEhine?

y




Distribution Gompany.

Completertnis prekliemrshewingrali ek
aRdreEXplAINING YeUF PreCESS INte INAIng
therangle el the Incline.



Lesson #34 11/30/06

Jopic:iincline planes andfriction

(O] ECLIVESH (Afterthis classIwillibelable o)

100 SelVe netierce propklems IRVelving IRCIIRES
and firction

Project: Observe a wood block at rest on an inclined
plane. Discuss with a partner why the block remains at
rest? Is there a net force acting on the block? Why or
why not?

Assignment: New Wikispace post!!!



Force of Friction

S etiorcerdue tericon alWays OPPOSES THE
direction that the ehjeCHWantS IeNnoVE:

= EVeniifthe eRJECTHIS NeLYEel meVving.

= Example: Ifpush onthe side of al Sk hleckawith
a‘ferce el L0Nfand the kleckiremains at rest:
What s theferce efifrction acting on the PIeck?

F, = 10N

F, = 10N




Force of Friction

R EXAmpler 2 RUSHICHIHEISIGEI O el S KON OCK
Withrarfernce ol LONfandithe PI0CKIaCCEIErAtES
at a rate e dm/szZ What IS the force of friction
AGlING on the BIoCK?

s F, = 10N




wWarm Up

ASKGIeckISTalesienraninclinediplaneranglecdansSos 1o

temenzental\VHaIS e OrCE Gl ClIoN aCING GRNE
BIECK?

== Draw a pIcture eiithennclinerand block
== Drawall effthe lerces acting en the BIock
== SPlIGTerCES UPNINte pPURE X andl/ CoOmMPORENTS

y




Warm Up Solution




A block is at rest on an inclined plane
angled at 30° to the horizontal. What is
the force of friction acting on the block?

-

2
3
/|

0 of 20

20N

25N\

63.3I\

It's the same as
F

i 0% 0% 0% 0%

_ S s o @&




A 2kg block slides down a plane inclined

G A oy

0 of 20

at 20 at constant speed. What is the
force of friction acting on the blIoCK?

20N
10N
186N
6. 64N




Practice Problems
1S ARZKGIBIeCKISIdES dewWnRraplanelncined

At SO WithraNAceRNeCE G N aClING en

the bBleck: What IS theracceleration ofithe
PIGCK?




Practice Problems
2> AnrappliedioercerpullsTarZkaelockitpa
plaRennclinedral S0 atrarcensiant SPEEU!
[iFtRe ferce offfictienis Still 7N Wihat ISTthe
magnittde efithe applied ierece?




Lesson #35 12/1/06
JTopic: Lab: Friction Force

(O] ECLIVESH (Afterthis classIwilllbelable o)

ib Compare theferce duetorifction actingron
ORJECLS Ol dIfferentWeIgnL; Size; and
material;

72, Determine what vanables affect the force: o
frction

Lab Task: Make predictions about the force due to friction and then collect
data to compare calculations to your predictions.

Lab Question: What variables affect friction force?

Assignment: Lab Report Due at the end of the period Thursday.



